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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED-E 28 July 1977

SUBJECT: New London Hurricane Protection Project, New
London, Connecticut

HQDA (DAEN-CWE-B)
WASH DC 20314

1. References:

a. ER 1110-2-1150 - Engineering and Design
Post Authorization Studies

b. EC 1105-2-501 - Environmental Impact Statement dated
17 April 1972 - Review Procedures

2. In accordance with reference l.a., there is submitted for
review and approval Design Memorandum No. 2 (Revised)
General Design for the New London Hurricane Protection
Project.

3, This Memorandum reflects revisions, modifications and
changes developed subsequent to the approval of Design Memo-
randum No. 2 dated 12 January 1966, and a supplemental re-
port to the authorized project dated June 1976, used for
reauthorization. Outline of changes to the design and benefits
are described in the text of the report.

4. The benefit to cost ratio 1.2 to 1 is based on the discount
rate of 6~1/8 percent.

5. Section T of this Memorandum presents the statement of
findings prepared in accordance with reference 1.b.

6. A revised draft of the EIS was placed on file with CEQ on
30 July 1975 and a Final Impact Statement was filed with CEQ
on 25 August 1976.



NEDED-E 28 July 1977
SUBJECT: New London Hurricane Protection Project, New
London, Connecticut

7. Since the new development in the Urban Renewal area is
being stymied until the pressure conduit is installed, the City
of New London is anxious to install the 96" conduit as soon as
possible from Garibaldi Square along Bank Street to the Cove.
The City of New London has engaged the services of an A-E
to design this portion of the conduit for them in accordance
with Corps criteria. The A-E's report, design and estimate
are inclosed in Appendix C. Upon approval of this DM, it is
this Division's intent to review the plans and specifications
for the conduit and issue for bids a Phase I construction con-’
tract.

8. It is recommended that the project plan providing hurricane
protection for the City of New London be approved as the basis

of preparing plans and specifications. It is further recommended
that a2 Phase I construction contract for a segment of the 96"
pressure conduit be approved.

FOR THE DIVISION ENGINEER:

Ner g S bocanslc

2 Incl (14 cys ea) GEORGE T. SARANDIS
1. Gen Des Memo #2 Rev. Acting Chief, Engineering Division
2. Environmental Impact
Statement
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NEW LONDON HURRICANE PROTECTION PROJECT

NEW LONDON, CONNECTICUT

A. PERTINENT DATA
1. Purpose 7 Hurricane Tidal Protection

2. Location of Project

State Connecticut
County New London
City New London

3. Drainage Areas

Shaw Cove 755 Acres

4, Embankménts

Type Earth Fill with Rock Toes
and Facing

Elevation, Top of Em-

bankment 14.5 m.s.1l. & El. 12,0
Length 2650 ft.
Maximum Height 10.0 feet to 11.5 feet
Side Slopes 1 on2
Top Width Varies
5. Walls

1. Reinforced Concrete L.-Wall

Top Elevation +14.5 m. s.1.
Base Elevation + 3.5 m.s.1.
Length 550 feet



2, I-Wall

Top Elevation +14.5 m.s.1.
Length 220 feet

6. Pumping Stations

Structure Reinforced Concrete Superstructure
with Brick Facade

Pumps (3) Vertical Axial Flow
Power Units Diesel Engine
Pumping Capacity 210 c.f. s.

7. Principal Quantities

Embankment
Excavation, Land Areas 37,800 c.yvy.
Impervious Fills 65,500 c.vy.
Dumped Rock Fill 10,700 c. vy
Gravel 7,500 c.vy.
Sand 14,000 c.v.
Armor Stone 4,000 c.vy.
Dredging 12,000 c.v.
Concrete, Reinforced 1,300 c.vy.
Wallg, Z-Piling 14, 300 s.{.
Circular Cells, Sheet
Pile 21,000 s.1.
Granular Cell Fill 3,400 c.v.

8. Estimated Project Cost

Lands and Damages $ 970,000
Relocations
Utilities 45, 000
Construction
Levees & Floodwalls 3,200,000
Pumping Station 1,050,000
Pressure Conduit 1,620,000
Sub Total 5, 870,000
Engineering & Design 615,000
Supervision & Administration 500, 000
Total Project Cost $8, 000, 000



Federal Contribution
Local Contribution 30%

ECONOMIC ANALYSIS

Annual Benefits
Annual Costs

Benefit to Cost Ratio

CONSTRUCTION PERIOD

$5, 600, 000

2,400,000

$663, 300
$531, 000
1.2

2 Years



HURRICANE FLOOD PROTECTION PROJECT

NEW LONDON, CONNECTICUT

DESIGN MEMORANDUM NO. 2 (Revised)

GENERAL DESIGN

JULY 1977

B. AUTHORIZATION

1. Authorization. The project for hurricane-flood control protection
at New London, Connecticut, authorized by the Flood Control Act of
1962 (76 Stat. 1180) was modified by the Water Resources Develop-
ment Act of 1976 (P. L. 94-587) dated 22 October 1976, to delete
the Powder Island Bentleys Creek hurricane prctection barrier;

and authorized construction of the Shaw Cove hurricane protection
barrier, pressure conduit, and pumping station works substantially
in accordance with the revised plan, '"New London Hurricane Pro-
tection'' dated June 1976, on file in the Office of the Chief of
Engineers and estimated to cost $7,745,000; with such modifica-
tions as the Chief of Engineers may deem advisable.

2. Requirements of Local Cooperation. The requirements of local
cooperation as contained in Public Law 94 587 read as follows:

"(b) Prior to initiation of construction of the project, appropriate
non-Federal interests shall agree - -

(1) to provide without cost to the United States all lands,
easements, and rights-of-way necessary for construction and
operation of the project;

(2) to hoid and save the United States free from damage
due to construction, operation and maintenance of the project not
including damages due to the fault or negligence of the United States
or its contractors;

(3) to accomplish without cost to the United States all
modifications or relocations of existing sewerage and drainage
facilities, buildings, utilities, and highways made necessary by
conatruction of the project not to include sewerage and drainage
facilities at the line of protection.

4



(4) to maintain and bperate all features of the project
after completion in accordance with regulations prescribed by
the Secretary of the Army; and

(5) to bear 30 per centum of the total first cost.

(c) Notwithstanding subsection (b) of this section or any other
provision of law, non—Federafl interests shall bear no part of the
cost of any design for this project rejected or otherwise not ac-
cepted by such interests prior to the date of enactment of this
section. "

3. Status of Project. There is no prior project for protection
against tidal flooding. The Hurricane Protection Project for the
City of New London is under design.

C. LOCAL COOPERATION

4, Compliance with Requirements of Local Cooperation. A
formal assurance of local cooperation was furnished by the City

of New London on 19 February 1970 which extended to both the
Shaw Cove and Bentleys Creek segments of the project as auth-
orized by Public Law 87-874. At that time, the State of Connecti-
cut furnished the city a letter assuring that the State would provide
half the cash contribution up to a limit of $550, 000 and would hold
and save the Government free from damages due to the construc-
tion works.

By letter dated 20 April 1976 (Exhibit No. 17) the City of
New London endorsed the revised project which deletes the
Bentleys Creek segment and altered the Shaw Cove Dike portion.
The State of Connecticut, Department of Environmental Pro-
tection, recently indicated that the amount which was authorized
for the New London Hurricane Barrier several years ago will be
made available upon request prior to commencement of construc-
tion. :

In order to assure compliance with provisions under Section
210 and 305, Public Law 91-646 and Section 221, Public Law
91-611, updated agreements for local cooperation will be obtained
from the State of Connecticut and the City of New London.

5



5. Concurrence of Plang. The plans have been discussed with city

representatives and fully coordinated with the Executive Director
of the New London Redevelopment Agency. The City has concurred
in the plan and has requested that the Redevelopment Agency be
consulted when final design commences in order to resolve some
minor concerns which have been expressed by that Agency.

6. FEstimated Cost of Local Cooperation. The estimated cost of

local cooperation is as follows:

Lands, easements & rights of way $ 970,000
Relocations 45, 000

Cash contribution, 30% of first cost :
less above 1,385,000

TOTAL $2, 400, 000

D. COORDINATION

7. CGeneral. The following Federal, State and local agencies were
ssked to furnish their views and letters received incorporating
pertinent comments are included in Appendix A,

1
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Environmental Protection Agency
Department of Commerce

Department of Housing and Urban Development
Department of Interior Bureau of Outdoor Recreation
Department of Interior Fish and Wildlife Service
Public Health Service Environmental Health Service
National Park Service New England Region

Coast Guard, I1st Coast Guard District

Department of Transportation

Federal Highway Administration

Department of Agriculture

-

°

e

°

New England Regional Commission

New England River Basins Commission

State of Connecticut Department of Environmental Protection
State of Connecticut Commissioner of Health

State of Connecticut Department of Agriculture

State of Connecticut Commissioner of Transportation

Department of Commerce Coastal Zone Management NCAA



8. Summary of Views. Comments received from the above agencies
are favorable to the project plan and were given consideration in the
preparation of this report. The U. S. Fish and Wildlife Service
foresees no adverse effects on fish and wildlife as a result of the
revised project.

State of Connecticut Department of Transportation stated that
the project will not adversely affect the existing facilities or any
projects planned in the New London area.

The City of New London endorsed the revised project and found
it compatible with the urban redevelopment area.

E, PROJECT LOCATION

9. Location. The project is located in New London County, State
of Connecticut, on the west side of the Thames River estuary
approximately 45 miles southeast of Hartford, Connecticut, and

50 miles southwest of Providence, Rhode Island. The project will
start at the intersection of Shaw and Hamilton Streets along the
west side of the cove and terminate at high ground at Bank Street
approximately 300 feet north of Spay Yard Street. Plate 2-2 shows
the location of the project area.

F. HYDROLOGY AND TIDAL HYDRAUILICS

10, Climatology.

a. General. The New London area has a temperature and
changeable climate marked by four distinct seasons which are
characteristic of its latitude and of the New England region. Owing
to the moderating influence of Long Island Sound and the Atlantic
Ocean, and particularly to the variable movements of high and
low pressure systems approaching from the west or southwest,
extremes of either hot or cold weather are rarely of long duration.
In the winter, coastal storms frequently bring rainfall, in contrast
to snow in the more northerly areas of Connecticut. In the summer,
cooling relief is provided by sea breezes from the south, thunder-
storms from the west, and cool air from the north. The prevailing
winds are northwesterly in the winter and southwesterly in the
summer. High winds, heavy rainfall, and abnormally high tides



occur with unpredictable frequency. Hurricanes can be expected,
especially during August, September and October.

b. Temperature. The average annual temperature in the New
London area is about 49° Fahrenheit, based on 18 years of record
at Westbrook, Connecticut. January, the coldest month, has a
mean temperature of 28.7° F, and July, the warmest month, has
a mean temperature of 700 F. The lowest temperature recorded
was -21° T in January, and the highest was 100° F in August,
Monthly and annual temperature data are given in table 1.

c. Precipitation. The average annual precipitation in the
New London area is about 47 inches, based on 19 years of record
at Groton, Connecticut. It has ranged from a minimum of 34.5
inches to a maximum of 63.2 inches. The precipitation is fairly
evenly distributed throughout the year. Average monthly rainfall
varies between 2.5 inches in June and 5.0 inches in November.
Extremes of monthly precipitation were 0.03 inches in June and
12,6 inches in August. Snowfall occurs from November to April,
and averages about 25 inches per year. Monthly and annual
precipitation data are given in table 2.

d. Hurricane rainfall. Hurricanes are generally accompanied
by heavy rainfall, as shown on table 3, which lists rainfalls asso-
ciated with recent hurricanes. The heaviest one-day rainfall ex-
perienced was 7.4 inches at Groton, Connecticut, in the September
1961 hurricane, ''Esther''.

e. Rainfall frequency. All-season rainfall frequencies were
obtained from National Weather Service Technical Paper No. 40,
"Rainfall Frequency Atlas of the United States''. The maximum
rainfall amount for various durations and frequencies are given
in table 4.




Month

January
February
March

April
May
June

July
August
September

October

November
December

ANNUAL

P T e

TABLE 1

MONTHLY TEMPERATURE
WESTBROOK, CONNECTICUT

(18 years)

Degrees Fahrenheit

Mean Daily
Mean Maximum Minimum Range Hi ghest Lowest
28.7 38.7 18.6 20.1 60 -21
30.2 40.9 19.4 21.5 62 -14
36.3 47.4 25.2 22.2 85 -10
46. 8 59.1 34.5 24.6 89 7
56.0 68.6 43,3 25.3 91 23
64. 6 76. 8 52.4 24.4 95 31
70.1 81.9 58.6 23,3 95 36
68.5 80. 4 56.6 23.8 100 33
62.2 74.5 50.0 24.5 95 23
52.7 65. 4 40.0 25.4 88 13
42,5 54,2 30. 8 23.4 76 8
31.0 42,0 20.1 21.9 66 -17
49,1 60. 8 37.5 23.3 100 -21



Month

Januazry
February
March

April
May
June

July
August
September

QOctober
November
December

ANNUAL

TABLE 2

MONTHLY PRECIPITATION AND SNOWFALL

IN INCHES
GROTON, CONNECTICUT

Precipitation
(19 years)
Mean Maximum Minimum

1,68 9,68 1,07
3. 81 6.73 2.11
4,63 9.63 1.72
3,85 7. 83 0. 80
3,68 8.20 0.78
2.53 6.76 0.03
3.44 6, 82 0. 82
4,55 12.63 0.73
3,13 8.69 0.14
3,45 8.52 0.66
4,95 9.12 1.01
4,57 8.76 0. 81
47, 27 63,21 34,49

10

Snowfall
(10 years)

Mean

- U
o = O

o O O
o O O

o O O
o O O

o O O
g o

25.3



TABLE 3

HURRICANE AND OTHER STORM RAINFALL

VICINITY OF NEW LONDON, CONNECTICUT

(Accumulated Rainfall in Inches)

Hurricane Westbrook, Conn. New London, Conn. Groton, Conn. Kingstown, R.I. New Haven, Conn.
or Maximum 3 Maximum * - Maximum * Maximum Maximum
Other Storm 24-Hour Total 24-Hour Total 24-Hour Total 24-Hour Total 24-~-Hour Total
Sep 1938 - - - - - - 1.3 1.3 6.4 11.
Sep 1944 2.8 6.2 3.4 7.1 . - 2.4 4.4 4.0 8.5
- Aug 31, 1954 4.4 4. 4 4,5 5.0 3.4 3.5 2, 9% 2.9 2.75 2.75
Sep 1954
(Edna) 5.6 5.6 4.0 5.3 6.2 6.2 5.5% 5.5 5.55 5.55
Aug 1955
(Connie) 4.3 7.3 2.0 4.0 5.1 5.6 5. 3% 5.7 3.2 3.6
Aug 1955 ‘
(Diane) 1.4 2.2 1.8 1.8 1.2 2.3 2.2 3.2 3.2 4.3
Oct 1955 - 5.1 - - 2.3 4.3 3.1% 4. 65 3.8 5.9
Sep 1960
(Donna) 3.8 4,3 - - 3.2 3.8 1.6 1.7 5.3 5.5
Sep 1961
e (Esther) 2.9 3.0 - 74 7.6 6.5 1 2.0 270




TABLE 4

RAINFALL FREQUENCY
NEW LONDON, CONNECTICUT
MAXIMUM RAINFALL DEPTH IN INCHES

Duration Frequvency, Exceedence Interval in Years*
2 5 1 25 50 100
30 Minutes 1.1 1.4 1.6 1.8 2.1 2.3
1 Hour 1.3 1.7 2.1 2.3 2.7 3.0
2 Hours 1.6 2.2 2.5 3.0 3.3 3.6
3 Hours 1.9 2.5 2.8 3.3 3.6 4.1
6 Hours 2.3 3.0 3.5 4,1 4,2 5.1
12 Hours 2.8 3.6 4.1 5.0 5.2 6.1

#*Partial duration series

12



11. Hurricane Tidal Hydraulics

a. General. The change from the stillwater level produced by
the Standard Project Hurricane to the 100-year frequency stillwater
level as the basis for the design level of protection for the barrier
necessitated re-analysis of certain pertinent tidal hydraulic condi-
tions. The results of these analyses are presented in the following
paragraphs. For additional tidal hydraulic information refer to
Design Memorandum No. 1, '"Hurricane Tidal Hydraulics',
October 1965,

b. Design stillwater level. The 100-year stillwater level at
the New London Hurricane Barrier is 10.5 feet above mean sea
level datum (msl) and is equivalent to a surge of 8.6 feet concurrent
with a mean spring high water of 1.9 feet msl. A tidal stage-
frequency curve for New London is given on plate 1=6 of the above
referenced Design Memorandum. »

c. Maximum wave heights. The maximum height of waves in
New London Harbor that can reach the barrier on the landside of
the railroad tracks and east of Spar Yard Street (see plate 2-4 )
is limited by the depth of water over the tracks. A stillwater ele-
vation of 10.5 feet msl produces an average depth of 2.5 feet over
the railroad tracks. The maximum wave that can be sustained at
this depth is 2, 0 feet. The maximum runup as determined from
figure 7-14 of the Shore Protection Manual, Volume II, 1973, is
approximately 3.9 feet on a vertical wall.

Only waves that will be generated within the Cove itself can
reach the barrier located along the inner shore of Shaw Cove
because the railroad embankment (with top at approximately ele-
vation 10 feet msl at the navigation channel) will effectively prevent
waves in the harbor from entering the cove. With a fetch length
of 1,000 feet in the north-south direction, the maximum generated
wave height is 2.4 feet and the maximum runup on a 1 on 2 slope
as determined from figure 7-19 of the Shore Protection Manual
is approximately 4 feet. The height of the waves above the still-
water elevation of 10.5 feet msl is 1. 2 feet or at elevation 11.7
feet msl,

13



d. Overtopping. In order to prevent overtopping by the action
of waves emanating from New London Harbor the top of the wall
and dike lying east of the pumping station will have an elevation
of 14.5 feet msl. The top of the dike between stations 0+00 and
18+25 will be set at elevation 12.0 feet msl to protect against the
waves that are generated within Shaw Cove in the north-south
direction.

12. Interior Drainage.

a. General. The system of dikes and walls will intercept
runoff from approximately 755 acres of interior area. The Shaw
Cove watershed has been divided into three areas for the design
of drainage facilities. Delineation of these interior drainage areas
and facilities to be provided are shown on plate 2-9, The watershed
is generally urban developed with the land use being 25 percent
commercial and industrial, 60 percent residential and 15 percent
cemeteries and parks.

b. Drainage area. Of the 755 acres of interior drainage
area, 540 are catagorized as '"high level" and 215 are 'low level'.
The high level area is further divided into a 250-acre sub-area
that will be gravity drained by a pressure conduit during periods
of low tides and a 290-acre sub-area from which runoff will be
diverted to another watershed., The low level area will be drained
by gravity during normal tide conditions but will have to be drained
by pumping during abnormally high tides. The following paragraphs
describe these interior subwatersheds and present the hydrologic
criteria and analysis used in developing the interior drainage re-
quirements. ‘

(1) High level area. The lands outlined as ''high level"
on plate 2-9 have a total area of 540 acres., The drainage area
begins at the point where Truman Brook crosses Grand Street
and extends northwesterly to the Connecticut Turnpike and Two-
mile Hill. Elevations vary from 20 to 210 feet msl.

The Connecticut Department of Transportation is presently
constructing a storm drain system in Colman Street which will
divert the runoff from 290 acres of the high level watershed out
of the basin via the drainage system of Interstate Route 95.



The proposed pressure conduit will intercept Truman Brook
at Grand Street and discharge runoff from the remaining 250 acres
of the total high level area. The conduit will carry runoff down
 Jefferson Street to Bank Street and discharge into Shaw Cove adja-
cent to the proposed pumping station.

(2) Low level area. The low level area, shown on plate
2-9, totals 215 acres and is comprised of the remainder of the
Truman Brook watershed, the urban renewal project area (45 acres)
and a low area at the eastern end of the dike.

c. Design criteria.

(1) Pressure:conduit, This conduit was sized to meet
the more severe of the following two conditions:

(a) Convey the 100-year runoff with a coincident
10-year tide level of 6.5 feet msl.

'(b) Convey the 10-year runoff with a coincident
100-year tide level of 10,5 feet msl.

Condition "a'' governed the selection of the conduit diameter.
Sizes of storm drains are discussed further in paragraph 13,
Utility Modifications. Design discharges are presented in sub-
section d of this paragraph.

(2) Interceptor drains. Interceptor drains near the line
of protection will intercept existing drains that would normally
discharge runoff into Shaw Cove. They will be designed to carry
a l0-year storm peak discharge rate with the drain running full
and discharging by gravity., Design and construction of these
drains will be performed by the City of New London as part of
its Urban Renewal Project. The Colman Street interceptor under
construction by the State of Connecticut has capacity to divert
the 100-year storm runoff from the 290 -acre high level area.

(3) Gravity outlet. The 78" x 78" pumping station gravity
outlet will be designed to discharge a 100-year storm runoff with
a mean high tide elevation of 1. 63 feet msl.
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d. Design discharges. Computed discharges from interior
areas for storm rainfalls of various frequency are listed in tables
5 and 6. The rational formula was used to compute peak discharge
rates for the sizing of drains using rainfall data presented on
table 4.

e. Pumping station.

(1) General. A 210 cfs pumping station is required to
drain runoff from the low lying areas adjacent to the urban renewal
project during storm tides. The selected 210 cfs pumping station
ig considered an integral and inseparable part of the New London
Hurricane Barrier. Under the current plan for elevating the urban
renewal area, as opposed to the former plan of diking, drainage
will be directed to the peripheral low lying areas and increased
ponding levels will result during storm tides if a pumping station
is not provided.

(2) Ponding areas. Due to high land values in the Shaw
Cove area, land will not be acquired specifically for ponding inter-
ior runoff. Ponding stage ''a'' was determined to be elevation 6.0
feet msl., At this level very minor ponding will occur in the streets
outside the urban renewal area and damages will be minor.

The entire low level area has been intensely developed for com-
mercial, industrial and residential use with little, if any, open
space remaining. Any temporary ponding above elevation 6.0 feet
msl will cause significant damage. The storage capacity versus
elevation relationship for the low level peripheral area, as
determined from photogrammetric topography maps, is shown
on plate 2-10.

(3) Coincident interior runoff. Criteria contained in
design chart D-2 in EM 1110-2-1110 is not considered entirely
applicable to the New London Project because it is based on the
assumption that the interior runoff and tidal flooding result from
independent events. It is highly probable that moderate interior
runoff will be occurring at the time of abnormally high tide, both
resulting from the same storm system.

Analysis of past floods indicates that the hurricanes are
accompanied by moderate continuous rainfall. Hourly rainfall
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TABLE 5

INTERIOR DRAINAGE DESIGN DISCHARGES

AND RATIONAL FORMULA DATA

FOR HIGH LEVEL AREA

Colman Street Diversion Remaining Area after
Total Area = 540 Acres DA = 290 Acres Diversion = 250 Ac.
Frequency ''C! tc = 60 minutes tc = 30 minutes tc = 45 minutes
(years) I (in/hr) Q (cfs) I (in/hr) Q (cfs) I (in/hr) Q (cfs)
5 0. 35 1.70 320 2.8 280 2.1 185
10 0. 45 2.10 510 3.2 420 2.5 280
25 0. 45 2.30 560 3.6 470 2.9 325
50 0. 45 2.65 645 4.2 550 3.2 360
100 0.50 3.00 810 4.6 660 3.7 460




Frequency
(years)

2

10
25
50

100

TABLE 6

INTERIOR DRAINAGE DICHARGES

FOR LOW LEVEL AREA

I ek
(in/hr)
2.1 0.35
2.8 0.35
3.2 ‘ 0. 35
3.6 0.45
4.1 0.45
4,6 0.50
Drainage Area = 215 Acres
Time of Concentration = 30 minutes
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data are not available for New London, but at a nearby weather
recording station at Jewett City such data has been measured
since 1940. Historic tide events at New London and associated
rainfall rates reasured at Jewett City are listed in table 7.

TABLE 7

HISTORICAL STORM TIDES AND ASSOCIATED
RAINFALL INTENSITIES

Recurrence Max. Rainfall

Storm Event Tide Elev. Interval Rate

(ft msl datum) (years) (in. /hr.)

Hurr. Sep 1938 9.7 1.6 0.63%
Hurr. Aug 1954 8.9 2.5 1.15
Storm Nov 1950 6.7 8.5 0. 39
Hurr. Sep 1944 6.2 12.0 1.03

Hurr. Sep 1960 6.0 14.0 0.78.

*Measured at New Haven, Conn.

(4) Design capacity. The selected design capacity of 210
cfs provides a pumping station capable of discharging runoff at the
rate of about 1 inch per hour from the contributing area, which
approximates the rainfall rates associated with the known historical
storm tide events presented in table 7.

With no pumping station in the project it is highly probable that
ponding levels in the peripheral area during coincident rainfall and
storm tides would be higher than under pre-project conditions. This
is demonstrated by the curves on plate 2-11 which present the
relative stage-frequency relationships for the pre-project conditions
and for post-project conditions with various pumping capacities.

Present average annual tidal damages in the peripheral low
lying areas resulting from storm tides up to the 100-year level
have been estimated at about $50, 000. Obviously this value will
increase in the future with improvements that will take place as
a result of completion of the nearby urban renewal project. As
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demonstrated by the stage-frequency curves shown on plate 2-11,
these annual damages will be practically eliminated and realized
as a benefit with the selected pumping capacity.

The effectiveness of the selected 210 cfs pumping station is
demonstrated on plate 2-12. The condition selected for analysis
consisted of runoff from the 10-year rainfall coincident with a
100-year tide. As shown on plate 2-12 a ponding elevation of 6.3
feet msl results from this condition and damages are a minimum.
In contrast, the omission of a pumping station would cause a pond-
ing elevation of 10. 9 feet msl and 1.2 million dollars of damage
outside the urban renewal area and additional damages in the urban
renewal area.

13, Utility Modifications.

a. Sanitary sewer, water and gas. The existing 18-inch
diameter gravity sewer which crosses the line of protection near
Hamilton Street and Shaw Street will have an emergency gate pro-
vided to permit closure in the event of pipe failure which would
allow the entrance of tidal water through the pipe into the pro-
tected area. Should it be necessary to make this emergency
closure of the sewer line, any sewage being discharge through
the pipe would pond in the area behind the protection, where the
pipe failure had occurred, until repairs were made to the pipe
or until the tide had receded and the emergency gate could be
opened.

The existing 27-inch diameter gravity sewer which crosses
the line of protection near Hamilton Street and Howard Street
will have an emergency gate provided as indicated above for the
18-inch sanitary sewer. Existing manholes on the above sewer
lines will be raised as required by the fill being placed in the
area.

Existing utility lines will be relocated or modified, as necessary,
for the installation of the 96-inch diameter pressure conduit. In
addition, any utility lines which cross under the protection will be
provided with emergency closures. Relocation of existing utility
lines in Howard Street will be accomplished as part of the Urban
Redevelopment Project.
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b. Storm drains. Existing drainage in the area consists of
a series of box culverts extending from Garibaldi Square to an out-
let into the south end of Shaw Cove at the Howard Street Bridge.
In addition, there are 3 drains (24'' diameter, 18" diameter, and
42" diameter) which discharge into the north end of Shaw Cove
south of Bank Street as shown on Plate 2-22.

The area to the west of Shaw Cove will be graded to permit
collection of interior runoff in the new 72" diameter storm drain
in Bank Street as shown on Plate 2-1. The future relocation of
Howard Street by Urban Redevelopment, will provide grading and
drainage as shown on Plates 2-20 and 2:22. Drainage thus
collected will be conveyed to the new pump station where it will
discharge by gravity or be pumped as required.

Storm runoff from the northwest will be collected by a 96"
diameter pressure conduit and a 72'' diameter gravity drain.
These pipes will replace the existing box culverts from Garibaldi
Square to Shaw Cove (near Hamilton Street and Howard Street).

Storm runoff from the east of Shaw Cove, between Bank Street
and the line of protection, will be collected in a new drain located
on the land side of the protection as shown on Plate 2-4. Dis-
charge will be through the pump station by gravity or pumping
as required via connection to the 72'" gravity drain. Drainage
north of Bank Street will be collected in drains to be installed
by the New London Redevelopment Agency in Bank Street as
shown on Plate 2-22. Existing 24", 18' and 42' drains which
presently discharge into Shaw Cove will be intercepted by this
drain which will discharge through the pump station via the new
72" gravity drain,

All gravity drains are designed for a 10-year storm except the
78'"' x 78" gravity outlet at the pump station which is sized for a
100-year storm and will be provided with a sluice gate.

A small storm water ejector station is proposed as part of
the Urban Renewal Project. It is located at the Billings P. Learned
Mission and discharges to the proposed gravity drain in Shaw Street,
as shown on Plate 2-22. This ejector station is required since the
above mentioned property cannot be filled because it will not be
acquired for urban renewal and will create a local low spot when
the adjacent areas are filled (Plate 2-20),
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G. GEOLOGY

14. Site Geology. New London, Connecticut, lies on the western
flank of a narrow topographic funnel draining the Thames River
Basgin, an elliptically shaped area of 1,474 square miles most of
which lies in Connecticut on the southern edge of the New England
upland between the Connecticut River basin and the Narragansett
Bay basin. The structural origin of the steep-walled Thames
River estuary has been variously ascribed to fjord-like glacial
erosion of a preglacial stream valley or simply to drowning of the
river valley. The hills bordering the estuary attain elevations of
about 300 feet, with frequent bedrock exposures, mostly Lower
Paleozoic granitic gneiss which occurs throughout much of the
area and extends into western Rhode island. Overburden on the
hills is mostly sandy till, with intervening small marshy areas
containing some outwash sand and gravel. Fringes of low-lying
outwash deposits with marine deposits and artificial fills occur
along the project alignment of the New London waterfront.

15. Subsurface Investigations. Ten explorations have been made

at the location of the project structures. Additional subsurface

data is available from selected borings made by others in connection
with studies for the New London Redevelopment Agency in 1973 and
1974. For location of applicable borings see Plate 2-7 and 2-8

and for representative boring logs see Pages 24-33 . Final design
may require a limited number of additional explorations for critical
gtructures.,

16. Toundation Conditions. The project will be constructed on
existing fills varying in Thickness from 5 to over 15 feet. A
typical geological profile (see Plate 2-8) shows that in some
reaches these fills are underlain by organic silt varying in thick-
ness from a few to over 20 feet. A thick deposit of organic silt
is found in the area bounded by Shaw, Bank, Hamilton and
Howard Streets which was once part of Shaw Cove before being
filled. There is no exact record of the timing and type of filling
that has taken place. The filling was generally uncontrolled and
the type of fill encountered in this area is very hetergeneous.
Fine sands and silts in turn underlie the organic silts and fills.
A thin layer of compact gravelly sandy glacial till overlies the
bedrock surface which is at a depth of 6 feet at the west end of
the project and at depths greater than 55 feet at the east end.
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17. Seismicity. The New London Area is placed in the category

of minor damage (Zone 1) according to the seismic risk map
recently developed by the Environmental Science Service Admin-
istration and the Coastal and Geodetic Survey. According to
Engineering Regulation ER 1110-2-1806 dated April 1977, hydraulic
structures in Zone 1 will be designed to withstand a seismic
probability coefficient of 0. 025.

18. Construction Materials.

/

a. Materials from Required Excavations. The materials
from required excavations will consist primarily of artificial fills
and minor amounts or organic silts, It is estimated that most of
the man-made fills can be used as dumped waste fill to fill low
areas behind the dikes and floodwalls.

b. Impervious Fill., More than 65,000 cubic yards of im-
pervious fill will be required for the embankment and miscella-
neous fills. Glacial till will be made available from city-owned
land on reservoir property in nearby Montville, a truck haul
distance of approximately 7 miles. The area has been previously
explored with borings and the material is suitable.

c. Sand and Gravel. Approximately 7,500 c.y. of gravel
will be needed for bedding and fill materials. Gravel of suitable
quality and gradation are available from commercial sources
located within 5 to 10 miles from the site. Approximately 10,000
c.y. of sand fill also is required. Suitable sand is available with-

in 5 miles of the site.

d. Stone. Quarried rock materials of suitable quality are
available from commercial suppliers located in Montville, East
Lyme and Branford, Connecticut and Westerly, Rhode Island
within a 12 to 45 mile radius from the project site.

e. Concrete Materials. A detailed discussion of concrete
materials was submitted in Design Memorandum No. 3, Concrete
Materials in November 1965, and updated in March 1970, A new
updating revision will be performed for the Feature Design Memo-
randum with an anticipated submission date of January 1978, As
of the last revision, there were four tested and approved sources
which are listed in TM No. 6-370 and are as follows:
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James Romanella and Sons, Incorporated
Gales Ferry, Connecticut
formerly Grotton Ready Mix Incorporated

Latitude 41° N - Longitude 72° W, Index No. 20 (Rev.)

John J. Doyle Sand and Gravel Company
Uncasville, Connecticut

Latitude 40° N - Longitude 72° W, Index No. 21

The Ryan Company, Incorporated
Fitchville, Connecticut
formerly in Salem, Connecticut

Latitude 41° N - Longitude 72° W, Index No. 22
New Haven Trap Rock Company
Wauregan, Connecticut

formerly Dunning Sand and Gravel Company

Latitude 41° N - Longitude 71° W, Index No. 1 (Suppl.)

H. OTHER PLANS INVESTIGATED

19, Original Protection Plan. The original protection plan for
the City of New London was formulated in 1965 and presented in
General Design Memorandum No. 2, dated 12 January 1966, The
scope of the project was considerably greater in that the plan pro-
vided protection for both the Shaw Cove and Bentleys Creek seg-
ments of the city. The Shaw Cove segment consisted of a rock
faced earth dike approximately 1, 900 feet long, running across the
mouth of Shaw Cove extending from the Atlantic Oil Company
property (north of Smith Street) on the south and terminating on
the north at Bank Street, Within the dike a 45-foot navigation
opening was provided to permit boats to pass through the barrier.

Prior to advertising, the city requested a deferment on con-
struction due to strong public sentiment against local expenditures
for the project. The New London City Council requested the
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Division office to modify the project by deleting the Bentleys
Creek and relocating the Shaw Cove dike. In addition to this
relocation, the city requested that the degree of flood protection
be reduced to a 100-year storm frequency which is a minimum
requirement for urban renewal areas.

20. 1976 Plan. The plan in 1976 was considered to be the product
of economic, local interest and environmental considerations.
Little flexibility existed in the alignment selection due to con-
strictions of shoreline, the main line railroad tracks existing
structures and the urban renewal development plans. Only limited
areas of the project permitted any variation in the project align-
ment. In the vicinity of the City Coal Company (Plate 2-4) an
extensive investigation was made as to the structure and alignment
most suitable to provide the necessary protection. Several varia-
tions of structures and alignment were studied. Two of the align-
ments excluded the tank farm from the area being protected where-
as four alignments provided protection for the oil tanks. The plan
selected was considered to be the least costly. The plan was also
considered to be the most desireable since it minimized potential
damage to the oil tanks, and was determined to be more aestheti-
cally pleasing. '

21. Selected Plan. Public Law 94 587 dated 22 October 1976
authorized the alternative protection system emphasizing filling
part of the Urban Renewal Area in lieu of a dike. The area pro-
posed for regrading included the urban renewal area bounded by
Bank Street on the north, Shaw Street on the west and Hamilton
Street on the south. The remainder of the project from Sta.
20400 to Sta. 34+20 would be protected by a dike and walls. One
of the requirements of the Division Engineer's recommendations
was ''that during the preparation of the final design documents,
the project configuration may be modified to provide protection to
the New London Shaw Cove Urban Renewal Area consistent with
the requirements of the Federal Housing and Urban Development
Agency, and the City Redevelopment Agency!''.

At the request of the City, the modified plan has been developed
further and is being presented as the plan for implementation (See
Plate 2-2). The selected plan would provide protection for a
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project design storm of 100-year frequency with design still water
at B1. 10.5. At the area of regrading, the high point (ridge) would
be at E1. 12.0 (allowing for 1.5 feet of freeboard) and would follow
the perimeter'of the harbor., From the high ridge the regraded
terrain would slope downward to meet the existing Bank Street
grades. The segment between Sta 20400 and Sta 32+68 includes
dikes, circular steel cells with concrete LY walls, ramp, and
concrete "' and "I walls. The segment from Sta 32468 to

34420 has been changed from a dike section to an I wall section
due to space restrictions.

I. DESCRIPTION OF STRUCTURES AND IMPROVEMENTS

22. Description. The protection plan consists primarily of a
barrier running from high ground at Hamilton Street on the south
end and terminating at high ground at Bank Street on the north
end, In general, the alignment follows the shoreline rather
closely and is modified as necessary to be (1) compatible with
the urban renewal plans, (2) to avoid costly real estate and

(3) to provide access to real estate outside the protective works.
The top elevation of the barrier from the south end (Sta 0+00)

to the Pumping Station (Sta 18+90) will be at El. 12.00 msl and
from the Pumping Station to the north end will be at El. 14.5
msl.

23, Regraded Area. In lieu of a dike, the area along the west
edge of the harbor is to be protected by means of filling and re-
grading. The two principal areas of regrading include the area
bounded by Howard, Shaw and Bank Streets and the area in the
vicinity of the pumping station (See Plate 2-2). The remainder
of the low areas south of Bank Street and east of the pumping
station does not lend itself to regrading since a number of exist-
ing improvements will be allowed to remain within the Urban
Renewal Area. For drainage purposes, it was deemed advisable
to slope the regraded area from the high ridge along the harbor
to the low point along Bank Street. The extent of the regrading
will require approximately 60,000 c.y. of fill. It was not
considered practical or economical to pitch and drain the area
toward the harbor. In addition to the problem of meeting the
Bank Street grades, a considerably greater amount of fill would
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be required. The harbor face of the regraded area is to be pro-
tected with suitable stone protection. A level area approxi-
mately 80 feet wide on the cove side of the dike (Plate 2-3) is

to be constructed from waste material. The rock necessary to
build the low level dike protecting the level area is expected to

be obtained from the Phase I construction contract of the pressure
conduit.

24. Earth Dikes. Earth dikes will be required between Sta 22+12
and Sta 25+80 and between 25+80 and Sta 29+27.

Sta 22412 to Sta 25+80. This segment of dike is to be constructed
along the existing bank edge with the bulk of the dike extending

into the harbor. After excavation of unsuitable material, a dumped
rock toe is to be constructed to El +2.0 on top of a dumped sand
£i11 (in the wet). A dumped gravel fill is to be placed between the
rock toe and the impervious core which is to be constructed above
mean high water. The Shaw Cove side of the dike is to be pro-
tected by a gravel bedding and Class ''B'' armor stone whereas

the top and landside of the dike is to be protected with filter cloth
and stone protection.

Sta 25+80 to Sta 29+27. This segment of dike is somewhat removed
from the water's edge and is to be construced in the dry. The dike
will consist of an impervious core with gravel and Class A armor
stone protection on the harbor side, and with filter cloth and stone
protection on the landside and top of dike. Thus the integrity of
the dike is maintained should overtopping occur.

25. Circular Steel Cell & "L'" Wall. An existing wood pier un-
loading area for oil tankers will be removed and in its place a
Circular Steel Cell & "L'' Wall will be built. Comparative
studies indicated that the combination of a 20-foot diameter
circular sheet steel cells with a reinforced concrete L on top
was the most practical means of providing protection between the
regraded area on the south side of the City Coal Co. and earth
dike on the north side ¢f Coal Company. The cells were located
as far away from the oil tanks to minimize the possible damage
to the tanks. Locating the cells outside the limit of the existing
bulkhead line will eliminate the need for excavating old f oundations
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and driving sheeting through man made fills. The stability
inherent with circular cells results in a minimum amount of
pile driving for penetration. The concrete cap over the cells
at El. 5.0 will serve as the base of the "L wall., This area
will be used for the docking and unloading of oil tankers.

26. Ramp and "L" Wall, To provide access to properties on the
Cove side of the barrier, a ramp has been provided (Plate 2-4)..
Once over the barrier, traffic may proceed along the Access Road
running parallel to the railroad and will cross the railroad at
locations designated and provided for by the city. A guard rail
system will be provided along the railroad to contain traffic.

To minimize the interference of the project on the Urban Renewal
Project, a ""L'" wall was utilized at the request of the city.

27. Pressure Conduit. The pressure conduit will intercept flows
“pom Truman Brook in the vicinity of Grand Street as shown on
Plate 2-2 and discussed in Appendix C. By means of a 96-inch
diameter concrete conduit, flows will be directed from Grand
Street southerly along Jefferson Ave., easterly parallel along
Bank Street under urban renewal property, and then southerly
passing the pumping station on the westerly side and discharing
into the cove. An emergency closure gate is proposed for the
conduit on the discharge end.

28. I-Walls. Cantilevered I-walls are provided to tie in the con-
crete walls into the earth dikes as well as to complete the closure
to high ground between Sta 32+68 to Sta 34+20. Sheet pile will be
used as part of the cantilever wall.

29. Pumping Station.

a. General. The pumping station will be situated behind the
barrier at Sta 18490 (Plate 2-4). The station will consist of rein-
forced concrete, steel frame and brick facade. The station will
be fed by a 72-inch storm drain which during normal conditions
water will pass thru the station and under the dike by gravity to
the cove. During flooding conditions, appropriate gates will be
closed and storm flows will be directed to the station where it
will be pumped over the barrier. Installed pumping capacity will
be 210 cfs.
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b. Egquipment. The pumplng station will utilize three vertical
axial flow pumps driven by diesel engines through right angle gear
units. Each pump will have a capacity of 70 cfs (31,420 gpm).

The pumps will be suspended in a normally dry sump with motor-
operated sluice gates at the entrance. Pumps will discharge in
individual lines running over the top of the dike. Past records
indicate the local electric power supply is not adequately reliable
for reliance on electric motor drives. Because of the lack of
ponding area, frequent cycling of the pumps would be necessary
during periods of low flow. To alleviate this unsatisfactory
condition, a valved by-pass will be provided in the discharge from
each pump. Valves will be motor-operated. Normal runoff will
be conducted to the ocean by gravity through a 78" x 78'' reinforced
concrete conduit. The gravity discharge conduit will be provided
with a motor-operated sluice gate on the riverside of the dike.

The station will be provided with sump pump, heating equipment
and hand-operated crane for installation and maintenance of equip-
ment. A small diesel electric generating unit will be provided

for station auxiliaries and lighting in event of failure of public
utility service.

c. Electric Services. The Hartford Electric Light Company
will extend 13, 200 volt overhead primary service approximately
250 feet to the pumping station. The utility will provide trans-
formers to transform 13, 200 volts to 208/120 volts, 3 phase,
4-wire, 60 hertz secondary. Underground service will be pro-
vided from pumping station to the transformer pole.

d. Telephone Service. The Southern New England Telephone
Company will extend a cable from Bank Street to the pumpmg
station in an underground conduit.

J. DEPARTURES FROM AUTHORIZED PLAN

30. There are no departures from the project plan as authorized.

K. CONSTRUCTION PROCEDURES AND DIVERSION
PLAN

31. Regraded Area. The buildings in the area to be regraded have
been removed. Suitable fill is available within a reasonable distance
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of the project site. The area to be regraded is free of any diversion
problems consequently the construction operation will be relatively
simple.

32. Dikes. Construction of the dikes are expected to present no
particular problems. Unsuitable material will be removed as
necessary and replaced with suitable impervious fill. Placement
of the impervious material is expected to be done in the dry. All
dikes, except between Sta 22+12 and 25+80 are sufficiently landward
of the shore such that no extensive cofferdam system is required.
For the segment of dike extending into the Cove (Sta 22+12 to 25480
on Plate 2-5) the construction procedure encompasses the removal
of unsuitable material, replacing it with dumped sand fill, con-
structing a dumped rock fill section to El. 2.0 and filling behind
the dumped rock fill with gravel. Construction above the gravel
fill will be in the dry and will present little problems.

33, Circular Steel Cell & "L!' Wall, Unsuitable material will be
removed as necessary prior to the installation of the cells. The
cells will then be constructed as shown on Plate 2-4 by means of
a floating plant. As each cell is driven it will be filled with clean
granular material. The area immediately behind the cells is to
be filled with dumped sand fill and graded to suit the existing
terrain. The "L" wall would then be formed and constructed on
top of the cells.

34, Pumping Station and "'L'" Wall at Access Road. Neither
structure is expected to present any serious construction problems.
Both structures are sufficiently removed from the waters edge
such that cofferdams are not needed. Sufficient room exists
around the structures to provide the Contractor with freedom of
movement. At both locations, unsuitable man made fill must be
removed prior to constructing the structures. Ground water is
expected to be controlled by pumps or by a well point system

such that all work will be performed in the dry.

35. Pressure Conduit. Except for the depth of excavation and
certain restricted areas, the construction of the pressure conduit
should be routine. It is expected that the construction of the conduit
will be initiated at the Cove end and then proceed uphill to Truman
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Brook. A small cofferdam will be required at the cove end to permit
construction of the outlet structure. Once the outlet structure is
completed the installation can proceed inland with little interference
from ground water. It is logical to assume that the Contractor

will commmence at the lowest elevation (Shaw Cove) and proceed
upward to Truman Brook. By proceeding in this direction, the
drainage is away from the working face; ground water is readily
controlled and the risk of flooding equipment is reduced. Ex-
cavated earth faces will be adequately braced by structural means

in order to protect the workmen as well as protect adjacent build-

ings.

L. ACCESS ROADS

36. General. The project will be located in a highly urbanized
area. All streets leading to the site are congested with local city
traffic. Construction vehicles travelling to the site will use the
area presently being cleared by the Redevelopment Agency. This
congestion by the Contractor will be minimal.

M. CORROSION MITIGATION

37. Corrosion Mitigation. There are two areas where steel sheath-
ing is used:

a. Circular steel cells which support the "L' wall from Station
19+41 to 21498, The unsuitable materials within the cell area will
be removed before driving the sheathing. The interior of the cells
will be filled with clean granular material. Dumped sand shall be
used as backfill on the landward side. The seaward portion will be
exposed to salt water of Shaw Cove. 'I'' walls using steel sheath-
ing will connect the steel cells to the dikes. All of this piling will
be painted with a system 6 - A-Z as defined by Guide Specifica- -
tion CE 1409. In addition, the steel will be protected by a cathodic
protection system using sacrificial anodes.

b. Steel sheathing serves as a cutoff for the ""L'' wall from
Station 29+70 to 32+68. ''I'" walls using steel sheathing will connect
the "L' walls to the dikes. The steel sheathing will be painted with
a system 6 - A-Z,

Tests have not been made on soil samples because the fill materials
are considered to be nonuniform. Water resistivity and PH readings
will be taken during the preparation of the feature Design Memo.
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N. ENVIRONMENTAL ANALYSES

38. Environmental Quality Aspects of Architectural Design, Archi-
tectural design of structures and facilities required for this project
will be based upon fulfillment of functional needs and consideration
of the adjacent environment within an urban renewal area. Design
development will provide an aesthetic value best suited to preserv-
ing, maintaining or enhancing the urban quality at the locale of the
feature described. Landscaping and other visual amenities, which
provide additional aesthetic enhancement to the project will be in-
corporated during the final design.

The principal structure requiring a studied application of
aesthetic criteria is the pumping station. Exterior walls will be
composite face brick and concrete masonry units with a minimum
of fenestration. Facade and roof detailing will be developed to be
compatible with adjacent construction through coordination with the
city redevelopment agency. Selective wall texture or feature strips
will be incorporated in the design for the exposed surface of the land
side face of the concrete L-wall between Stations 29470 and 32+68.

Public access to the dike for recreation does not seem justified
since no unique features are present. Provision for the handicapped
are not required in connection with the architectural design. Ex-
terior work in area of public access or use will reflect required
criteria.

39, Cultural Resources. In compliance with Executive Order
11593, the National Historic Preservation Act of 1966, the
National Environmental Policy Act of 1969 and E, C. 1105-2-37,
Identification and Administration of Cultural Resources, the New
England Division has conducted and completed a cultural resources
reconnaissance. The reconnaissance was conducted by Dr, Frederick
Warner of the Connecticut Archaeological Survey. It included a
literature search, field reconnaissance and selective subsurface
testing of the area to be impacted. No cultural resources were
identified within the proposed project area and it was determined
that implementation of this project will have no effect on cultural
resources.

The State Historic Preservation Office was consulted to inquire
ag to the presence of any properties listed or eligible for listing on
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the National Register of Historic Sites. Since the New ILondon
Hurricane Protection Project is being planned in conjunction

with a current urban renewal project of the Housing and Urban
Development Authority, the SHPO was also consulted to deterimine
that the Corps' responsibilities include only those areas to be im-
pacted by construction of the hurricane barrier and that there are
no historic and/or archaeological sites of National Register
eligibility in this area.

Upon final review and acceptance of Dr. Warner's report,
copies will be furnished to the State Historic Preservation Officer
and the National Park Service for review and comment.

O. REAL ESTATE REQUIREMENTS

40. Real Estate. Right-of-way requirements and real estate costs
which are detailed in Appendix A, ""Preliminary Estimate of Real

Estate Costs, " oy

Estimated costs are summarized as follows:

Lands and Improvements $714, 120
Temporary Construction Easements 33,600
Severance Damages 24,000
Relocation Assistance Costs 3,600
Acquisition Costs 30,000
Contingency Cost 20% of 805, 320) 161, 064
TOTAL $966, 384

Use $970, 000

P. COST ESTIMATES AND COST APPORTIONMENT

41. General. Estimates of cost include all features for completion
of the project and are based on computed quantities and unit prices
current as of May 1977. A detailed breakdown of the estimate for
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each feature, contingencies, engineering and design, and super-
vision and administration for both Federal and non-Federal costs,

is given in Table No. 9.

42. Comparison of Estimates. Table No. 8 outlines and explains
the changes.
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TABLE 8

COMPARISON OF ESTIMATES

Original Project Revised Project
Supplemental Last Estimate to Current
Project Authorization Modification  Congress, FY-78 Estimate
Document GDM (P. L. 94-587) Budget, 1976 Price May 77
Project Feature 1961 Price Levels Jan 66 Oct. 75 Price Levels Levels _ Price Levels
01. Lands & Damages $ 180,000 $ 535,000 $ 300,000 $ 300,000 $ 970,000
02. Relocations 30, 000 60, 000 3,160, 000 105, 000 45,000
11. Levee & Floodwalls 2,167,000 4,006,000 1,290,000 3, 350,000 3,200,000
13. Pumping Plant 544,000 499, 000 1,870, 000 1,410,000 1,055,000
15. Pressure Conduit 2,040, 000 1,620,000
19. Bldg. Grds. & Util. 15,000 0 . 0 0
Engineering and Design 271,000 345, 000 585, 000 595, 000 610,000
Supervision and Admin-
istration 238,000 395,000 540, 000 550, 000 500, 000
TOTAL COST 3,430, 000 5, 840, 000 7,745,000 8, 350, €00 8,000,000
Total Federal Cost 2,401, 000 4,088, 000 5,425,000 5, 850,000 5,600, 000
Non-Federal 1,029,000 1,752,000 2,320,000 2,500, 000 2,400, 000

1. The cost increase between the project document and the January 1966 General Design Memorandum was based on price escalation and
design refinement. The then authorized project (1966) consisted of two (2) offshore barriers, Bentleys Creek and Shaw Cove.

2. The estimate used in the Supplemental Report and included in the legislation modifying the authorized project ($7, 745, 000) reflected the
deletion of Bentleys Creek and relocation of the Shaw Cove barrier to the shoreline of the cove.

3. The change from the supplemental report to the last estimate submitted to Congress ($8, 350, 000) reflected price level escalation.

4. Due to reauthorization and restudy of the project for urban redevelopment, the current estimate reflects detailed design refinements
as follows: (a) Increase in Real Estate cost reflects the cost of the land for the berm to support the regraded area for the renewal project,
(b) Levee and floodwalls costs were reduced due to design refinement, (c) Pumping plant was reduced due to a reduction in required pumping
capacity, (d) S&A reflects a re-analysis of requirement based on a lower construction cost.
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TABLE 9

DETAILED COST ESTIMATE

(May 1977 Price Levels)

TOTAL

46

Estimated Unit Estimated
Description Quantity Unit Price Amount
Lands & Damages
$ 970,000
Relocations
Utilities 1 Job L.S. S 45,000
Levees & Floodwalls
Dike
Site Preparation 1 L.S. 10,000.00 $ 10,000
Removal of Structures 1 Job L.S. 6,000
General Excavation 21,300 C.Y. 6.80 144,840
Compacted Impervious Fill 32,000 C.Y. 9.00 288,000
Compacted Sand Fill 200 C.Y. 9.40 1,880
Dumped Waste Fill 61,500 C.Y. 2.50 153,750
Dumped Impervious Fill 33,500 C.Y. 4,00 134,000
Compacted Gravel 400 C.Y. 9.00 3,600
Dumped Gravel 3,500 C.Y. 6.00 21,000
Dredging 12,000 C.Y. 20.00 240,000
Dumped Sand Fill 9,400 C.Y. 5.00 47,000
Dumped Rock 10,700 C.Y. 22.00 235,400
Gravel Bedding 3,100 Cc.Y. 9.50 29,450
Filter Cloth 7,800 S.Y. 4,00 31,200
Bedding Stone 300 C.Y. 30.00 9,000
Sand Cushion 100 C.Y. 6.00 600
Stone Protection 1,600 C.Y. 30.00 48,000
B Armor Stone 3,000 C.Y. 30.00 90,000
A Armor Stone 1,000 C.Y. 30.00 30,000
Road Gravel Base 500 C.Y. 9.00 4,500
Bit. Conc. Base 1,900 S.Y. 9.00 17,100
Bit. Conc. Pavement 1,900 S.Y. 7.00 13,300
Bit. Conc. Sidewalk
& Curb 200 S.Y. 12.00 2,400
Galv. Steel Guard Rail 300 L.F, 11.00 3,300
Landscaping 1 Job L.S. 55,000
Sub~Total $1,619,320
Contingency 340,680

$1,960,000



Estimated Unit Estimated
Description Quantity Unit Price Amount
Levees & Floodwalls (Cont'd)
Walls
Excavation, Structural 16,500 C.Y. 6.80 $ 112,200
Compacted Sand Fill
including Foundation
Treatment 2,200 c.Y 14.00 30,800
Dumped Earth Fill 1,600 C.Y. 2.80 4,480
Steel Sheet Piling 14,300 S.F. 17.50 250,250
Steel Sheet Piling (Cells) 21,000 S.F. 12.30 258,300
Cell Fill 3,400 c.Y 12.00 40,800
Reinforced Concrete ]
I-Wall 300 C.Y. 260.00 78,000
Reinforced Concrete
L-Wall 1,000 Cc.Y. 230.00 230,000
Dumped Sand Fill 2,300 5.00 11,500
Sub-Total 1,016,330
Contingency 223,670
TOTAL 3,200,000
Pressure Conduit
96" R.C. Pipe 2,750 L.F. 400.00 1,100,000
Excavation Earth 18,300 C.Y. 10.00 183,000
Rock 2,000 C.Y. 20.00 40,000
Pavement Repair 600 S.Y. 20.00 12,000
Maintain & Control Traffic 1 Job L.S. 66,800
Sub-Total 1,401,800
Contingency 218,200
TOTAL 1,620,000
Pumping Statidn 1 Job L.S 875,000
Contingency 175,000
TOTAL $1,050,000
Total Construction $6,885,000
Engineering and Design 615,000
Supervision & Administration 500,000
Total Project Cost $8,000,000
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TABLE 10

Apportionment of Costs

Non-Federal Costs

Lands & Damages $ 970,000
Relocations 45, 000

Cash Contribution (30% of Project

Costs Less Lands & Damages) 1,385,000
Non-Federal Cost Total $ 2,400,000
Federal Funding - $ 5,600,000
" Total Project Cost $ 8,000,000

43, Annual Costs.

The estimated annual costs are as follows:

1. Federal Investment

a., Federal First Cost $ 5,600,000

b. Interest During Construction
(la x 0,06125 x 1/2T) (T=2 yrs) 343,000

c. TOTAL FEDERAL INVESTMENT §$ 5,943,000

2. Federal Annual Charges

a. Interest (lc x 0.06125) $ 364,009

b. Amortization (lc x 0.00013) 773

C. TOTAL FEDERAL ANNUAL
CHARGES $ 364,782
Use $ 366,000
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3. Non-Federal Investment

a. Contributed Funds $1, 385, 000
b. Relocations 45, 000
c. Lands, Easements 970, 000

d. TOTAL NON-FEDERAL FIRST
COST $2, 400, 000

4, Interest During Construction

a. Interest (3c x 0.06125) $ 147,000

b. TOTAL NON-FEDERAL
INVESTMENT $2, 547,000

5. Non-Federal Annual Charges

a. Interest ($2,547,000 x 06125) $ 156,004
b. Amortization (.00013) 331

c. Maintenance and Operation 9,200

d. - TOTAL NON-FEDERAL

ANNUAL CHARGES $ 165,534
Use $ 166,000
6. TOTAL ANNUAL CHARGES - 2c +5d $ 531,000
B/C Ratio - 663,300 _ 1.,
\ 531,000

Q. SCHEDULE FOR DESIGN AND CONSTRUCTION
44, Design.

Subsequent to the approval of the GDM a feature design
memorandum will be prepared and submitted for approval.
Included in the feature will be structures, embankment and
foundations and corrosion mitigation. This DM will be sub-
mitted in October 1977. Upon approval of this Memorandum,
the following is proposed: :
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a. Plans and specifications for the pressure conduit designed
by the A-E from Garibaldi Square to the Cove for the City of New
London will be reviewed and issued to prospective bidders as
Phase I construction contract.

b. Contract plans and specifications for a Phase Il construc-
tion contract will be prepared. It is expected that plans and
specifications will be completed late in Fiscal Year 78, A Phase
1I construction contract could be awarded early in Fiscal Year

1979.

45, Construction.

a. Pressure Conduit. - Since new development in the Urban
Renewal area is being stymied until the pressure conduit is in-
stalled, the City of New London is anxious to install the 96' con-
duit as soon as possible from Garibaldi Square along Bank Street
to the Cove. Bank Street is a main thoroughfare thru the City of
New London and the redevelopment area provides choice property
development. The City of New London has engaged the services
of an A-E to design this portion of the conduit for them in accord-
ance with Corps criteria. The A-E s report, design and estimate
are inclosed in Appendix C. Upon approval of this DM it is this
Division's intent to review the plans and specifications for the
conduit and issue for bids a Phasel construction contract.

The upper portion of the conduit from Garibaldi Square to
Truman Brook will be built with the main contract as a Phase II
construction contract. FPhasel construction could start in the
Tall of Calendar Year 1977.

b. Barrier. It is estimated that it will require two years
to build the protective barrier. It is assumed that the contract
will be awarded in early Fiscal Year 1979, the lst construction
season. The phases of construction are briefly outlined below;
whereas, the details of construction are more clearly discussed
on Page No. 39, "Construction Procedures and Diversion Plan."

(1) First Construction Season. - The contractor will be
required to start constructing the pressure conduit. It is ex-
pected that he will also concentrate on the pumping station,
circular steel cells with ""L' walls, and the "L'" walls at the
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Access Road during the first construction year. At the pump-
ing station the Contractor is expected to complete by winter

the excavation, installation of his ground water control system,
placing of concrete and complete the superstructure shell.
During the second winter time he will proceed to install the
necessary equipmeént in the pumping station. Simultaneously,

in the vicinity of the City Coal Company, the Contractor is ex-
pected to initiate work on the system of steel cells and "L

wall. He is expected to remove the unsuitable material in the
fall, take approximately 3 months to erect and fill the steel
cells and spend the remaining months of the first construction
season forming and placing the concrete ""L' wall on top of the’
cells. the '""L" wall in the vicinity of the Access Road (Sta 29470
to 32+68) is su fficiently removed such work could be initiated
at any time during the first season. Undoubtedly, the Contractor
would more than likely elect to complete the "L' walls in this
reach as soon as possible so that he can reuse his forms for
constructing the "L walls on top of the cells '

(2) Second Construction Season. The major effect during the

second season will be spent on completing the ""L' walls on top

of the cells, completing the pressure conduit and constructing

the various segments of dikes thereby completing the protective
system. The rate of construction is expected to proceed rapidly

since the dikes are relatively small and that he can initiate con-
struction of the dikes in several locations simultaneously. As
construction of the dikes progresses, the Contractor is expected

to follow up with final grading, landscaping and cleanup.

R. OPERATION AND MAINTENANCE

46. General. Revised plans of the original design have reduced
the work loss but costs have increased since 1966. O&M of the
proposed project would be $9, 200.

47. Estimated Cost. Estimate a crew of 1 Supervisor or (Super-
intendent) and one Laborer. Operation of the pumping station,
inspection and maintenance, 1 week per month, with exception of
full time during periods of hurricane alert or abnormal high
tides. Assume 38 hours extra time for such periods.
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a. Salaries.

1 WB-08 (1 week x 12 months x 8 hrs + 38 hrs = 134 hrs)
134 hrs x $6.09 = $816.00

1 WB-05 (1 week x 12 months x 8 hrs + 38 hrs = 134 hrs)
134 hrs x $5.55 = $744.00

b. Maintenance.

(1) Concrete repairs $ 600.00
Graffiti removal
Joint repairs

Vandalism
(2) Stone replacement 200 c.y. @ $20.00 $4,000. 00
Vandalism
Washouts
(3) Herbicide treatment $1, 000. 00
(4) Shaw Cove Pumping Station $2, 000, 00

Minor repairs

Equipment or plant replacement
Painting

Lubrication

Snow removal

Total a & b $9, 160,00
Use $9, 200. 00

S. ECONOMICS

48. Introduction. Located at the mouth of the Thames River,
New London lies approximately halfway between Boston and New
York City. The city is well served by major thoroughfares in
relation to the Southeastern Connecticut Region and the primary
population centers along the southern Connecticut coastal areas.
The two principal arteries, which provide easy access to all
parts of New York and New England, are Interstate Route 95
and the Connecticut Turnpike (Route 52). The former passes
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through the cn:y in an east-west direction and the latter runs west
of New London and then north through Norwich. On a regional
basis, Interstate Route 95 provides direct access between the
three communities which form the core of the Southeastern
Region. Its position between Groton and Waterford constitute

a major transportation and locational asset.

The two major railroads in the region furnish the area with
- good public transportation. The main line of the shore route of
the Consolidated Rail Corporation railroad passes through New
London. The Central Vermont railway, a freight hauler, has
its terminal in New London and provides access to western
Massachusetts, Vermont and Canada.

New London is geographically one of the smallest com-
munities in Connecticut; yet the population density is exceeded
by only four other cities in the State. Despite its small popula-
tion, the city resembles an urban center surrounded by suburbs.
It has historically enjoyed the benefits of a strategic location in
Southeastern Connecticut. This has been visible by the com-
munity's present land use pattern, intensity of development,
and population density.

The New London Redevelopment Authority has proposed an
Urban Renewal Project which will encompass approximately four
blocks in the Shaw Cove area of New London. Land to be acquired
under this proposal will receive location benefits upon the com-
pletion of the urban renewal and will be protected from flooding
upon the determination of the Corps solution. The area is
bounded by Banks, Shaw and Hamilton Streets, New London
Harbor, and the main line of the Consolidated Rail Corporation
railroad running from Boston to New York. This area, one of
the oldest parts of town, has changed character several times.
It consisted of low yield commercial and industrial establish-
ments along the cove surrounded by residential units which are
in need of varying degrees of repair. The area has already
been evacuated, and all of the buildings have been razed in
anticipation of the urban renewal project.
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The Shaw Cove area was essentially the ghetto section of
New Loondon. One-third of the residents in the area were black
or Spanish speaking people; another one-third were elderly,
retired, poor, white people. Although there are other members
of minority groups scattered throughout the city, this area
accounted for the heaviest minority concentration. The ghetto
area was economically self-contained with most residents
generally unskilled and either working in the immediate area
or unemployed. Absentee landlords were a common feature.

As a result few homes were properly maintained and improve-
ments were rare. Shaw Cove was a conglomeration of marginal
waterfront and peripheral commercial property, minimal manu-
facturing and substandard, overcrowded residential structures.
This combination of structures was unacceptable according to
current land use standards and the condition of the structures
themselves indicates that the area would benefit from land use
planning.

The city plans call for developing a marina in Shaw Cove
with accompanying boating and personal service facilities. In-
land, retail stores and commercial service establishments are
planned. Real estate and local business interests will benefit
most directly from the renewal project. In addition, the
presence of new businesses will strengthen the tax base of
local government, especially as many of the older, displaced
businesses are relocating in the city. An upgrading of the
residential area beyond Shaw and Hamilton Streets will be
attempted through the Urban Renewal Programs Concentrated
Code Enforcement Program. This program combines strict
enforcement of neighborhoold building codes with 3 percent
interest loans to owners of residences or businesses to aid
them with compliance. This area was originally scheduled for
inclusion in the renewal project but withdrawn due to funding
constraints, The upgrading program will mean improvements
for homeowners and tenants in the area.

The project is being financed by the Department of Housing
and Urban Development on a 70 percent Federal - 30 percent
local ratio. Urban Renewal funds for the first year of the
project, commencing on July 1, 1974 will be about $3.5 million
and the total cost of the project over seven years will be $20.5
million.
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The renewal project is premised on a Corps project proposal
previously authorized which will make the area flood free up to the
100 year flood elevation. When completed, the urban renewal
project will make 56 acres of land available, most of which is
prime commercial with some limited residential property. The
Corps alternative solutions to the flood problem have been eval-
uvated under strict adherence to the principle of '"with'' and
'without'' project analysis. The ''with" condition is defined in
terms of what is most likely to occur within the area under a
specified plan. The "without'' condition refers to what is most
likely to occur in the absence of a hurricane tidal flood control
plan.

The focal point of the renewal project will be a marina de-
velopment including 14 acres of cove waters. With its close
proximity to the central business district, the marina is ex-
pected to provide the favorable environment for both the
commercial and residential development in the project area.
With excellent railroad service to New York City and new ferry
service planned to Long Island, the recreation and tourist in-
dustry add a new dimension to the future prosperity of New
London. The shore line of the Consolidated Rail Corporation
railroad provides two hour service to New York City; and the
estimated travel time by ferry to Long Island should be only
one hour. Vacationers from both areas are expected to use
the facilities at Shaw Cove; a modern and enlarged marina
with its complimentary commercial businesses would encourage
not only more tourism but also more frequent patronage by the
local residents. The capacity of the wharves to dock boats will
increase from 65 to about 450 slips.

The following sections discuss the benefits to be derived
from construction of the proposed Shaw Cove, New London
hurricane tidal flood control project. They contain the technical,
economic, and social considerations used in analyzing and, when
possible, quantifying the potential benefits attributable to the
proposed project. The ensuing section discusses the socio-
economic profile of the New London area and provides a general
understanding of its resources, development, economics, :
problems and needs.
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49, Socio-Economic Profile. Since 1951, the lack of developable
land in New London has been clearly evident with only 8 percent
of the city's land underdeveloped. Because of this scarcity of
developable land, the anticipated future demand should consist

of both medium and high density residential usage, with a
corresponding demand for commercial property. If new de-
velopment is to occur, it must be through the intensification

of existing uses or through the ability of New London to clear

its deteriorating areas, like Shaw Cove, in order to accommo-
date new and more productive developments.

With the rapid growth rates which have characterized the
neighboring communities of Groton and Waterford, New London's
market potential for high density residential and commercial de-
velopment may be in serious jeopardy. Should New London be
unable to provide new developable sites, the present centralized
regional development pattern could become diffused, to the
detriment of the entire area.

Between 1910 and 1970, New London increased its population
from 19,659 to 31, 630. This represents a change of 61. 2 percent.
Until the mid-~1960's, New London was the second largest com-
cumity in the Southeastern Connecticut Region., Today it is sur-
passed by Norwich which has had less than half the growth rate
of New London and Groton whose labor force is almost equally
split between civilian and military personnel.

Historically, New London has led the population growth and
development of the coastal area while Norwich has led the
northern portion of this region. On a combined basis, New
London and its adjacent neighbors of Groton and Waterford had
a population concentration of 87,400 or 42 percent of the New
London-Groton-Norwich SMSA in 1970, In the past decade,
New London's population declined by 7.5 percent while the two
other communities registered large gains.

Some of the reasons for this decline include (1) the lack
of developable land for residential use; (2) the non-market-
ability of obsolete housing units; (3) migration of large families
to the suburbs; and (4) an increasing demand for non-residential
land use. Thus the population decline is not due to adverse
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economic conditions, but rather to the lack of available land
for new residential construction. As most central cities in
the past 15 years, New London has shown a slight decline in
total population. This past and possible future population loss

~ is not the significant question; what is important is the city's

ability to retain and expand its historic position as the service
and commercial center of the SMSA.

The recent decline in population has been explained as a
consequence of a limited housing supply which encouraged
families with children to move to suburban areas. However,
this decrease in population is consistent with other changes
which are commonly associated with aging city centers. There
have been increases in the over 65 and under 18 age groups in
the population; the black population has increased from less
than 8 percent of the total in 1960 to over 11 percent in 1970;
and suburban shopping facilities were reportedly béginning to
make inroads into the business of downtown establishments.

TABLE 11
POPULATION CHARACTERISTICS

Without Development With Development

Percent Share of Percent Share of
Population Southeast Region Population Southeast Region

1920 25,688 26.0 25,688 26,0
1960 34,182 19.5 34,182 19.5
1970 31, 630 14.0 31, 630 14.0
1980 33,800 12.7 37,000 13.9
2000 38,000 11.5 44,000 13.3

SOURCES: U. S. Department of Commerce, 1967 New London,
Connecticut Master Plan Program
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TABLE 12

1970 SOCIAL PROFILE OF POPULATION

State® New LondonP® Shaw Cove®

Population 3,031,705 31,589 440
Percent foreign born 8.6 8.4 N. A,
Percent foreign stock 23,4 21.4 N. A.
Percent Black 6.0 11,2 34
Percent Spanish-lang. 2.4 2.8 8
Percent under 18 16.5 25.6 N. A.
Percent over 65 5.7 10.9 334

SOURCES: a, b, U. S. Dept. of Commerce
c. Project Relocation Report (Revised) Shaw Cove
Urban Renewal Area Conn., R-126-All figures
approximate.
+ Personal communication

Italians are the major ethnic group supplemented by those of
English, Irish, Canadian, Hungarian and Polish origins. Some
businesses oriented to the Spanish-speaking population are being
established but as yet this group comprises less than 3 percent
of the population.

In 1920, New London's population comprised 26 percent of
the total population in the Southeastern Connecticut Region. In
1960 New London's share of the Region's total population had
declined to 19.5 percent. By projecting a similar 40 years with
some adjustment, New London would constitute 11.5 percent of
Region's total population by the year 2000 or 38,000 persons.

In the event renewal activities increase along with substantial
apartment development, New London's share of population would
increase to 13. 3 percent.

In 1970, there were 73,000 civilian jobs available in the

southeastern Connecticut region. In addition to these jobs,
there were 15, 000 employees stationed at the Navy Base and
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the Coast Guard Academy in Groton. Manufacturing jobs were
28,600 or 38 percent of the employment. Manufacturing has
declined in relative importance in the last several decades.

Today the regions economy is highly dependent on defense.
The Southeastern Connecticut Regional Planning Agency has
- estimated that 39 percent of the total regional population is
dependent on defense and that income derived from defense
employment in 1973 was over 40% of the region's total income.
The multiplier effect of retail purchases of defense employees
increases further the importance of the defense sector of the
economy of the region,

New London's economic base has also changed over the
years. The textile industry, which dominated the economy in
the early 1900's has been replaced by the defense industry and
retail services.

In 1970, manufacturing'employment in New London accounted
for 27 percent of the labor force. This was less than the 38 per-
cent reported for the New London-Norwich labor market area.

In the city, the percentage of non-manufacturing employment in
the retail and personal and related services is 68 percent. This
is considered high in comparison with the national norm of

45 - 55 percent. The present ratio for the city indicates that
New London is serving a much larger population than is con-
tained in the city proper. Furthermore, this is an indication

of the city'!s past and continuing role as a regional retail and
service center. During 1974 and 1975, non-manufacturing
growth is expected to continue as new commercial developments
will be required to meet the needs of an expanding factory work
force in the labor market area. Although retail services have
played as increasingly important role in New London's economy,
there has been a shift in recent years in retailing patterns from
New London to outlying communities due to lack of developable
land in the city and the blighted conditions of existing commercial
buildings, such as those that existed in the Shaw Cove Area.

Today, New London has a higher than state average propor-

tion of employed residents. However, New London families
have lower than average incomes. In 1970, the median family
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income for New London was $9, 657, about 82 percent of the
state's median income. Altogether the city has a larger per-
centage of families below the 'poverty level"* (10, 2% com-
pared to 5.3% for the state), and a smaller percentage of upper
income families (20. 9% compared to 31.1% for the state).
These differences are partly a reflection of the types of jobs
available in New London, many of which are in the relatively
low-paying service industries.

In 1970 the income of residents of the Shaw Cove area was
$6, 120 significantly lower than the median family income of the
rest of New London, and less than half of the state median. Only
3% of the area's families were in the $14, 400+ category. The
area was economically self-contained with most residents working .
in the immediate area or self-employed.

50. Future Without Project. Without flood control measures,
the study area would be subject to continued periodic flooding.
The New London Redevelopment Authority would be forced to
abandon its urban renewal project as it would not receive HUD
funding. The Shaw Cove area has already been evacuated, and
all of the buildings have been razed in anticipation of the urban
renewal project. Without urban renewal, the Shaw Cove area
would be subject to New London's flood plain zoning restrictions
which prohibit the construction of residential units in the area,
and discourage the commercial and industrial development by
requiring that all buildings be flood proofed to provide pro-
tection at a 100-year storm level. Flood proofing, which
generally consists of isolating individual buildings with walls,
bricking up cellars or raising buildings, is not an attractive
solution to flood protection as it has limited protection capacity
and is usually quite costly. Without the urban renewal project,
which depends upon the implementation 100-year flood protection
measures being developed by the Corps, the land in the Shaw
Cove section will remain underutilized.

*Poverty statistics are taken from the U. S. Dept. of Commerce,
General Social & Economic Characteristics, Conn. 1970. As
defined by the Bureau of the Census, ''poverty level'' is an index
adjusted by such factors as family size, number and age of
children and sex of family head.
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In recent years, New London's population has declined due
to its limited housing supply. In addition, the city's ability to
retain and expand its histo::é'ic position as the services and com-
mercial center of southeastern Connecticut is becoming question-
able. New development is needed to arrest the city's population
decline and maintain its economic status. If new development is
to occur, it must be through intensification of existing land uses
or through the ability of New London to clear its deteriorating
areas like Shaw Cove, in order to accommodate new and more
productive developments. Underutilization of land in the Shaw
Cdve area would not comply with New London's growing develop-
ment needs, and therefore lead to an eventual decline in eco-
nomic activity.

No attempt has been made to estimate future flood damages
based on the assumption that the urban renewal project would not
be implemented and that land in the Shaw Cove area would remain
underutilized. A damage and benefit analysis was performed
considering the urban renewal project in place. Properties to
be protected by the Corps flood control project include the de-
velopment planned by the New London Redevelopment Authority
(45 acres) and 11 acres of properties adjoining the project area.
Stage-damage and damage frequency curves were developed for
the proposed urban renewal site development. These curves
were based on depth-damage information for developments
similar to that proposed for the Cove. The redevelopment
agency furnished information relative to the type and value of
property expected to be constructed. Estimates of average
annual benefits were then derived from future damage-frequency
curves.

A survey of actual flood losses in the area were made by
damage analysis in 1968. Based on March 1977 price levels,
the reported estimated total damages from the 1954 flood
amounted to $3, 180, 000. These losses include damages to
the 11 acres of land which are on the perimeter of the urban
renewal site. With a repeat of the 1954 flood, losses in the
perimeter area are estimated to be $691, 000. Total damage
at +3 stage level could be as high as $7, 738, 000.

The damages for the Redevelopment Area are project to
be substantially more than those previously caused by the 1954

61



flood. Historical experience has indicated that damages, for

a given degree of physical flooding, tend to increase over the
time. This development fagtor is the product of two trends;

(1) items of greater value are produced and found in the flood
plain as technology becomes more advanced; and (2) increased
development occurs in the flood plain in response to growing
population pressures. With the intensive outgrowth of com-
mercial activity, Shaw Cove urban renewal area will be no
exception to those trends.

Without the Corps solution, average annual future damages:s
to the new property are estimated to be $728, 000 inside the
renewal area. Thus, total annual losses would be $808, 000.

51. Future With Project. With the implementation of flood pro-
tection measures developed by the Corps, the '""most probable
future' for the Shaw Cove area will be redevelopment. The
New London Redevelopment Authority has already initiated an
Urban Renewal Project which will encompass approximately
four blocks in the Shaw Cove area. When completed, the urban
renewal project will make 45 acres of land available for devel-
opment. The city has already established agreements with
outside interests for the development of the area. A modern
and enlarged marina with accompanying boating and personal
services facilities is planned for the shoreline, and, inland,
retail stores, commercial service establishments and resi-
dential units are planned. New water, sewer and utility lines
will be constructed to replace older, poorly maintained lines.

Under with-the-project conditions, future annual flood
control benefits are estimated to be $597, 200, Benefits to
the property to be constructed, discounted to the base year at
6-3/8percent, were projected to be $545,000. An amount of
$52, 200 would be received by the peripheral outside area and
existing property in the protected area that will not be acquired
by urban renewal.

External economies will be realized as the Shaw Cove re-

newal project is expected to extend benefits to other areas.
One area is located on the periphery of the Central Business
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District (CBD). One half of this district is part of the Winthrop
Urban Renewal Project which is now under construction. The
remaining portion of the CBD lies between both urban renewal
areas and is expected to be favorably effected by the spinoff
from the surrounding developments. Likewise, the CBD should
receive benefits from the tourist trade attracted to the marina
facilities and the proposed industrial-commercial office com-
plex. Redevelopment benefits, according to Senate Document
No. 97 of the 87th Congress, were estimated based on the
value of labor and other resources required for project con-
struction only. In this case, no benefits were considered for
labor engaged in project operation and maintenance as the need
is expected to be small and the work will most likely be handled
by the regular public work force of the community. Annual
redevelopment benefits were estimated at $66, 100. Thus,

total annual benefits (flood control and redevelopment) of the
project would be $663, 000.

TABLE NO. 13

TOTAL BENEFITS

1. Flood Damage Reduction

A. Peripheral & Coat Yard (current) $ 52, 200

B. Urban Renewal (Future) 545, 000
Subtotal $597, 200
2. Redevelopment 66,100
Total $663, 300

52. Impacts of the Hurricane Tidal Flood Control Project. The
impacts of the Corps project can be most usefully assessed as
an element in the overall plan for the renewal area. The city

of New London has developed its renewal plans in conjunction
with the Urban Renewal Authority and other agencies. The flood
protection project will not directly affect the early stages of

the renewal program although the program is premised on hurri-
cane tidal flood control being accomplished. Flood protection
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will make it possible to clear and redevelop the land in the re-
newal area in accordance with city plans. Without flood pro-
tection the renewal area is likely to remain vacant after it is
cleared to be redeveloped on a lower yield basis. Real Estate
interests, local businessmen, and taxpayers will benefit from
successful redevelopment in accordance with city plans. Resi-
dents and homeowners in the adjacent area will live in an im-
proved neighborhood as a result of both flood protection and
the building code enforcement program.,

53. Selected Plan. A description of the selected plan is covered
on page 35.

When the removal project is completed, a wider relocated
Howard Street will improve access and road transport to the
downtown area for residents below Hamilton Street. There may
be highway related adverse impacts in the form of faster and/or
heavier traffic, The presence of stores and services on the
new Howard Street will offer shopping facilities and possible
long-term sources of employment for the lower-income resi-
dents of the area. Residents will also benefit from improve-
ments in housing quality if upgrading efforts are successful.

The immediate negative impacts that may result from dis-
placement, such as the break-up of a neighborhool and the
creation of new pockets of impoverishment elsewhere in the
city, are outside of the Corps jurisdiction. Long-term po-
tential negative consequences are in the sphere of social equity.
Successful redevelopment of the renewal project may cause
land values in the surrounding area to increase markedly,
forcing the remaining low-income residents out of an area
convenient to the downtown business district. Here too,
responsibility for preventing this outcome rests with the city
and its redevelopment agency. Economic digslocation will re-
sult from the removal of low-cost housing and its replacement
by a smaller number of high-cost units. Responsibility for
insuring an adequate supply of low-cost housing rests with
city government and related State and Federal agencies.

54, Summary. In summary, the specific flood control project
has minor adverse impacts. These are construction noise and
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traffic, and aesthetic impacts which can be mitigated by engineer-
ing techniques. The major beneficial impact is hurricane tidal
flood control, which is an essential element in the redevelopment
program. The economic resources that the renewal area gene-
rates will provide beneficial impacts. The major adverse impacts
of the total renewal program are that it displaces a poor, elderly
and disproportionately black and Spanish-speaking population and
reduces the city's supply of low-income housing. These adverse
impacts may be mitigated somewhat by the work of the city's
relocation agency and by the availability of special program funds
to insure that relocated households have standard quality housing.
The elimination of an area of poor quality housing cannot be
judged beneficial without studying the consequences for the dis-
placed population, their perceptions and the views of residents

in the surrounding area.

55, Alternate Plans. Section H of this memorandum described
all other structural and non-structural plans studied.

56. Flood Proofing. This alternative, which generally consists
of isolating individual buildings with walls, bricking up cellars

or raising buildings has limited protection capacity. Many of.
the buildings in the area have deteriorated to a point where their
destruction is necessary under the urban renewal program. Thus
protection of these buildings at a 100-year storm level does not
appear economical or practical.

T. STATEMENT OF FINDINGS

57. Statement of Findings. I have reviewed and evaluated, in
light of the overall public interest, the documents concerning

the proposed action, as well as the stated view of other interested
agencies and the concerned public, relative to the proposed New
London Hurricane Protection Project, New London, Connecticut.

The possible consequences of these alternatives have been
studied according to environmental, social well being and eco-
nomic effects, including regional and national development and
engineering feasibility.

In evaluation, the following points were considered pertinent:
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a. Environmental Consideration - From an environmental
standpoint, I have selected the optimum plan which will afford
more enhancement than adverse effects. The recommended
project will have beneficial éffects on flood control, recreation
and urban development. The impact of the recommended project
is a part of the urban redevelopment and is adequately covered
in Environmental Impact Statement. Very little of a natural
environment remains and no possibility exists for a reversal
on the urbanization process. Beneficial effects will be to make
the blighted area available for development and minimize the
danger of flooding. The project offers no benefits to Fish and
Wildlife resources, nor will it have any adverse effects on
these resources. No adverse environmental effects are known
or anticipated if the project is built. Measures will be taken
to minimize any siltation or turbidity that may occur during
construction. The land fill area will be topsoiled and seeded
as a dust control measure,

b. Social Well Be ing Consideration - I find the over-
riding social well being consideration in the New London Area
is the reduction of the flood hazard that has caused damage
and human suffering as well as restricting normal and higher
utilization of land within the city. Construction of the Hurri-
cane Protection Project will make possible higher utilization
of the area for planned urban renewal and redevelopment
projects, which will improve the physical and social environ-
ment of not only the project site but the entire City of New
London. Successful redevelopment of the renewal project may
cause land values in the surrounding areas to increase markedly.

c. Engineering Considerations - From an engineering stand-
point, I am recommending a project that was found to be the most
practical method of meeting the flood control needs for the City
of New London, The project was designed for 100-year storm
frequency which is a minimum requirement for urban renewal
areas. The non-structural solution for the south portion of the
project received whole hearted support from local interests.
Other considered project alternatives including a water barrier
did not meet the criteria and requirements for various economic,
social and environmental reasons.
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d. Economic Considerations - From an economic standpoint,
I have selected the economically optimum plan by providing tidal
flood protection and economic growth. The recommended project
will have a net effect of increasing employment, tax revenue and
stimulate growth in the protected area.

e. Other Public Interest Considerations - I find that the
desires of local interests as well as the repeated requests for a
non-structural solution are feasible and economically justified. '
The recommended hurricane protection project will enhance the
social well being and economic and environmental aspects in
the New London area.

I find that the proposed action as developed in this Memorandum
and Recommendations is based on thorough analyses and evalua-
tion of various practicable alternative courses of action for
achieving the stated objectives; that wherever adverse effects
are found to be involved they cannot be avoided by following
reasonable alternative courses of action which would achieve
the congressionally specified purposes; that where the proposed
action has an adverse effect, this effect is either ameliorated or
substantially outweighed by other considerations of national policy;
that the recommended action is consonant with national policy,
statutes, and administrative directives; and that on balance, the
total public interest should best be served by the implementation
of the recommendation.,

00 0o

JOHN P. CHANDLER
Co]z‘ionel, Corps of Engineers
Diyision Engineer

1

Date ‘Q\%‘W‘L\ W'\'\
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U. ENVIRONMENTAL IMPACT STATEMENT

58. General. The original Final Impact Statement was placed on
file with the Council of Environmental Quality on 26 July 1971. A
revised draft of the EIS was placed on file with CEQ on 30 July 1975
and a Final Impact Statement was filed with CEQ on 25 August 1976.

59. Views of Consultants. No consultants were used in the prepa-
ration of this Design Memorandum. A report prepared by an
Architect-Engineering firm for the City of New London on the
pressure conduit is included in Appendix C of this report.

V. RECOMMENDATIONS

60. Recommendation. It is recommended that the project plan
submitted in this memorandum be approved as the basis for the
preparation of contract plans for the New London Hurricane Pro-

tection Project.
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